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Abstract
Background Platinum-etoposide (PE) chemotherapy (CH) is a globally established combination for extra-pulmonary high 
grade neuroendocrine carcinoma (EP-G3-NEC); the optimal schedule has not been established.
Methods An international survey was designed, and completed by clinicians with an expertise in the field to assess consist-
ency in clinical practice.
Results Seventy-five replies were received (June-Nov’17). A minority of physicians (13; 17.6%) did not take Ki-67 or 
morphology (9; 12.0%) into consideration for selection of CH. Most (72; 96.0%) selected PE-CH as first-line treatment for 
EP-G3-NEC. CH schedules varied: cisplatin-based (37/71; 52.1%), carboplatin-based (34/71; 47.9%); intravenous etoposide 
(64/71; 90.1%), oral etoposide (7/71; 9.9%). Choice of second-line CH depended on time to progression on PE-based first-
line: if > 6 months, re-challenge with PE was the preferred choice (34; 45.9%); if < 6 months, alternative combinations such 
as fluoropyrimidine/irinotecan (21; 29.2%) or temozolomide/capecitabine (22; 30.6%) were used.
Conclusion Significant variation in PE regimen employed exists. Standardising clinical practice would facilitate clinical 
trial development.
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Introduction

Neuroendocrine neoplasms (NENs) are considered to be 
rare malignancies, although their incidence has been ris-
ing [1]; they are classified according to tumour morphol-
ogy and proliferation (according to the World Health 
Organisation (WHO)/European Neuroendocrine Tumor 
Society (ENETS) guidelines [2]). Morphology is classified 

as well- or poorly-differentiated. Proliferation is assessed 
objectively by Ki-67 index or mitotic count. Malignancies 
with a Ki-67 index > 20% are considered high-grade (grade 
3) neuroendocrine carcinomas (G3-NEC), when morphol-
ogy confirms poor differentiation. A subset of G3 tumours 
(Ki-67 > 20%) show well-differentiated morphology and 
are known as G3-neuroendocrine tumours (G3-NETs) [3]. 
Extra-pulmonary G3-NECs (EP-G3-NECs) are usually diag-
nosed in advanced stages, when only palliative treatment is 
available [2, 4], thus survival is poor (12–17 months) due to 
their aggressive natural history [3–5].

Platinum-etoposide chemotherapy is the globally-estab-
lished standard of care for the first-line treatment of patients 
with advanced EP-G3-NEC, based on the treatment algo-
rithm for its pulmonary counterpart (small cell lung can-
cer) and on high tumour response rates reported with this 
combination in a small retrospective study from 1991 [6, 7]. 
This practice has not changed over the last three decades and 
has never been corroborated by prospective trials. The most 
updated ENETS guidelines state that “The combination of 
cisplatin and etoposide, or alternative regimens substituting 
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carboplatin for cisplatin or irinotecan for etoposide, are rec-
ommended as first-line therapy” [8]. Given these choices, 
the optimal chemotherapy option for patients with advanced 
EP-G3-NEC remains controversial and is expected to vary 
significantly between treating centres and clinicians. Some 
studies have suggested the potential role of Ki-67 for selec-
tion of chemotherapy regimens (higher response to plati-
num-etoposide chemotherapy for patients with higher Ki-67 
(> 55%)) [2, 4]. However, this has not been validated in 
prospective series. Furthermore, although platinum-etopo-
side chemotherapy is the most commonly used in clinical 
practice, a number of schedules exist and the most effective 
schedule/dose/administration route of such combinations has 
not been established [9, 10].

In addition, a number of retrospective series have reported 
results of use of multiple chemotherapy regimens (temozo-
lomide-based, taxane-based, 5-fluorouracil- or topotecan-
based) after failure of platinum-etoposide therapy in patients 
with NECs [2]. The most suitable chemotherapy regimen 
in the second-line setting, therefore, also remains unknown 
[8]. There is heterogeneity of treatments offered to patients 
diagnosed with EP-G3-NECs, and so retrospective studies 
are underpowered and the design of prospective clinical tri-
als is difficult, both in the first- and second-line setting.

Methods

To clarify current practice in the management of advanced 
EP-G3-NECs, an international survey was designed to 
investigate the use of chemotherapy across centres with an 
expertise in NENs. The survey was circulated and completed 
by clinicians with an expertise in the field. The aim was to 
identify which platinum-etoposide chemotherapy schedules 
were in use across centres, and thereby assess consistency in 
clinical practice. Duplicate replies from an individual centre 
were excluded, if these concurred.

Results

One-hundred and twenty individuals with an expertise in 
NENs were approached. Seventy-five replies were received 
(June–November 2017). Surveys were completed by Medi-
cal Oncologists (n = 53; 70.7%), Radiation Oncologists (12; 
16.0%), Gastroenterologists (8; 10.7%) and Endocrinologists 
(2; 2.7%). The United Kingdom was the most represented 
country (n = 25 responses; 33.3%), followed by Spain (13; 
17.3%), Italy (9; 12%), France (7; 9.3%) and others [Sweden 
(2; 2.7%), Netherlands (2; 2.7%), Greece (3; 4.0%), Germany 
(1; 1.3%), Denmark (2; 2.7%), Belgium (1; 1.3%); USA (1; 
1.3%), others (8; 10.7%)]. Most physicians completing the 
survey (40; 53.3%) had > 10 years of experience in the field 

and 32 (43.20%) were working in ENETS Centres of Excel-
lence (CoE). A small minority did not take Ki-67 (n = 13 
respondents; 17.6%) or morphology (9; 12.0%) into consid-
eration for selection of chemotherapy regimens. Although 
Ki-67 (using a threshold of 55%) was considered to be clini-
cally informative for tailoring treatment by 31.1% of physi-
cians, a significant number of experts (43.2%) did not use 
a Ki-67 cut-off for this purpose; 8.1% used an alternative 
cut-off for chemotherapy-related decisions.

Most respondents (n = 72; 96.0%) agreed on selecting 
platinum-etoposide chemotherapy [cisplatin-based (37/71; 
52.1%) or carboplatin-based (34/71; 47.9%)] as first-line 
treatment for advanced EP-G3-NEC regardless of differen-
tiation and Ki-67 (Fig. 1), although there was a large num-
ber of different platinum-etoposide schedules used (Table 1). 
When etoposide was used, it was predominantly adminis-
tered in intravenous vs. oral form (64/71; 90.1% vs. 7/71; 
9.9%, respectively). The dose of carboplatin was predomi-
nantly at a dose of area under the curve (AUC) of 5 (84.3%); 
others included AUC 6 (9.8%), AUC 4 (3.9%), and “other” 
(2%). Chemotherapy was usually administered up to a maxi-
mum of 6 cycles (58; 79.5%).

The choice of second-line chemotherapy depended on 
time to disease progression after completion of first-line 

Fig. 1  “What is your choice for first-line chemotherapy in advanced 
EP-G3-NECs?” The following options received 0% of the votes: 
TemCap (for all patients), taxane, cisplatin/irinotecan, 5-fluoroura-
cil ± oxaliplatin/irinotecan, topotecan. PE platinum-etoposide, Tem-
Cap temozolomide capecitabine
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platinum-etoposide treatment. When progression was docu-
mented after 6 months of completion of first-line treatment, 
re-challenge with platinum-etoposide was the preferred 
choice (34; 45.9%). If progression was documented within 
6 months, alternative combinations such as fluoropyrimi-
dine/irinotecan (21; 29.2%) or temozolomide/capecitabine 
(22; 30.6%) were used.

Discussion

Results from the current survey highlight the challenges for 
physicians treating EP-G3-NECs, with respect to uncertainty 
regarding the optimal chemotherapy schedule to use. Even 
though there is near consensus in the selection of platinum-
etoposide based chemotherapy for the first-line treatment of 
patients with advanced EP-G3-NEC, this survey shows the 
significant heterogeneity and variability in platinum-etopo-
side regimen use that exists across institutions. Given the 
difficulties in conducting prospective clinical trials in this 
setting, a consensus statement establishing recommended 
regimens and schedule may be warranted to standardise 
practice and facilitate clinical trial development. However, 

at present, such advice would not be based on strong levels 
of evidence (level A/level B) since prospective randomised 
studies do not exist. There are ongoing trials in the first and 
second-line settings in this disease group which may inform 
the community further; treating patients based on decisions 
from multidisciplinary committees in centres with a clear 
expertise in NENs is of radical importance until results of 
such clinical trials are available.
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Table 1  When you use platinum-etoposide chemotherapy for the 
treatment of patients with advanced EP-G3-NEC, which of the fol-
lowing schedules do you use? It is assumed that patient is it (Eastern 

Cooperative Oncology Group Performance Status 0–1) for treatment 
and that renal function is good)

iv intravenous, bd twice a day, n number, % percentage—most common answers are highlighted

Answer choices Responses

% n

Cisplatin (75 mg/m2 on day 1) with iv etoposide (120 mg/m2 iv for 3 days) 3-weekly 2.7 2
Cisplatin (100 mg/m2 on day 1) with iv etoposide (120 mg/m2 iv for 3 days) 3-weekly 6.9 5
Cisplatin (75 mg/m2 on day 1) with iv etoposide (100 mg/m2 iv for 3 days) 3-weekly 23.3 17
Cisplatin (100 mg/m2 on day 1) with iv etoposide (100 mg/m2 iv for 3 days) 3-weekly 5.5 4
Cisplatin (25 mg/m2 on day 1,2 and 3) with iv etoposide (100 mg/m2 iv for 3 days) 3-weekly 1.4 1
Cisplatin (25 mg/m2 on day 1,2 and 3) with iv etoposide (120 mg/m2 iv for 3 days) 3-weekly 2.7 2
Cisplatin (100 mg/m2 on day 1) with iv etoposide (100 mg/m2 iv on day 1) followed by oral etoposide (200 mg/m2 on days 2 

and 3) 3-weekly
2.7 2

Cisplatin (100 mg/m2 on day 1) with iv etoposide (100 mg/m2 iv on day 1) followed by oral etoposide (200 mg/m2 on days 2 
and 3) ever3-weekly

0.0 0

Cisplatin (100 mg/m2 on day 1) with oral etoposide (200 mg/m2 on days 1, 2 and 3) 3-weekly 1.4 1
Carboplatin (AUC details in question 3) with oral etoposide (50 mg bd for 7 days) 4-weekly 2.7 2
Carboplatin (AUC details in question 3) with iv etoposide (100 mg/m2 iv for 3 days) 3-weekly 20.6 15
Carboplatin (AUC details in question 3) with iv etoposide (120 mg/m2 for 3 days) 3-weekly 1.4 1
Carboplatin (AUC details in question 3) with oral etoposide (200 mg/m2 on days 1, 2 and 3) 3-weekly 5.5 4
Carboplatin (AUC details in question 3) with iv etoposide (100 mg/m2 iv on day 1) followed by oral etoposide (200 mg/m2 

on days 2 and 3) 3-weekly
10.9 8

Carboplatin (AUC details in question 3) with iv etoposide (120 mg/m2 iv on day 1) followed by oral etoposide (200 mg/m2 
on days 2 and 3) 3-weekly

4.1 3

I don’t know 2.7 2
Other (please specify) 5.5 4
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Informed consent For this type of study, formal consent is not required.

Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution 4.0 International License (http://creat iveco 
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tion, and reproduction in any medium, provided you give appropriate 
credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made.
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